ABSTRACT. Studies on the natural history of the lizard Enyalius iheringii Boulenger, 1885, as well as other tropical lizards, are rare. In this study, some aspects of the natural history of this endemic species from the Atlantic forest are reported in areas of Vale do Itajaí, state of Santa Catarina, Brazil. Twenty individuals were found, of which 18 were collected. Most of them were found over the vegetation (n=17) and on the ground (n=3). The main defensive strategy displayed was camouflage (n=16). Jumping (n=1), jumping and running (n=1) and running (n=2) were also observed in some individuals. When handled, lizards exhibited mouth wide open, hissing, and occasionally biting, as well as color change in males. Regarding its diet, the numerically most important prey was beetles (Coleoptera), followed by Lepidoptera larvae. Beetles, lepidopteran larvae and spiders were the most frequent food items. Males and females did not differ in size. Three sexually mature females (100-113 mm SVL) were found in December and January.
Although there is a great number of endemic species of reptiles in the Brazilian Atlantic forest, some basic aspects of this group are still unknown (MARQUES & SAZIMA, 2004) . The majority of lizard species of the genus Enyalius Wied, 1821 are endemic to the Atlantic forest (ETHERIDGE, 1969; JACKSON, 1978) , but little is known about their ecology ( VAN SLUYS et al., 2004) . This is probably due to the difficulty in the observation of lizards in tropical forests because of the high vegetation density, the great leaf litter production, and the fact that some species are active only in the darkest environments or display cryptic habits that makes this group hard to study (DUELLMAN, 1987) . Moreover, the capture of tropical reptiles in general is difficult because of its low density (MANGINI & NICOLA, 2003) and some lizards are hard to see because of their coloration, which is similar to the vegetation, including Enyalius iheringii Boulenger, 1885 (SAZIMA, 1994 LEMA, 2002) .
Biological information about species of the genus Enyalius exists for E. iheringii (JACKSON, 1978; SAZIMA & HADDAD, 1992; LEMA, 1994 LEMA, , 2002 MARQUES & SAZIMA, 2004) , E. catenatus (Wied, 1821) (VANZOLINI, 1972) , E. leechii (Boulenger, 1885) (VITT et al., 1996; ) , E. bilineatus Duméril & Bibron, 1837 (VANZOLINI, 1972 JACKSON, 1978; ZAMPROGNO et al., 2001) , E. perditus Jackson, 1978 (SOUSA et al., 2000 LIMA & SOUSA, 2006; SOUSA & CRUZ, 2008) and E. brasiliensis (Lesson, 1828) (JACKSON, 1978; LEMA, 1994 LEMA, , 2002 VAN SLUYS et al., 2004) . Studies focusing on systematics and geographic distribution of Enyalius are those of ETHERIDGE (1969) , JACKSON (1978) and RODRIGUES et al. (2006) . Recently the cytogenetics of the genus was studied (BERTOLOTTO et al., 2002) . Moreover, there are recent studies of the helminth parasites of these lizards (SOUSA et al., 2007; VRCIBRADIC et al., 2007) .
Enyalius iheringii is endemic to the Brazilian Atlantic forest (ETHERIDGE, 1969; JACKSON, 1978; BÉRNILS, 2003) , one of the most threatened ecosystems of the world (WILSON, 1988) . Little information on the ecology of species is available, and existing data is fragmented in book chapters (SAZIMA & HADDAD, 1992; LEMA, 2002; MARQUES & SAZIMA, 2004) or short citations in scientific papers (JACKSON, 1978; LEMA, 1994) .
In this study we present natural history information on E. iheringii in the southern Brazilian Atlantic forest, including data on its diet, breeding, microhabitat use and behavior.
MATERIAL AND METHODS
The lizards were collected manually in monthly surveys, using visual search in the mornings and evenings, usually between 08:00 h and 16:00 h, from February 2004 to March 2005, with an average of three samplings per month, in areas of dense secondary forest in the Vale do Itajaí, Santa Catarina, Brazil. Most sampling was done in the municipality of Blumenau (n=16), but one individual was collected in Brusque and another in Ilhota, sites located less than 30 km from Blumenau.
The snout-vent length (SVL) was measured with a 0.1 mm precision caliper. The animals were killed with ether soon after their capture in the field, following MOURA-LEITE et al. (1993) . The lizards (nine males and nine females) were fixed in formol 10%, preserved in alcohol 70%, dissected and deposited in the collection of Laboratório de Zoologia e Taxidermia at Universidade Regional de Blumenau (on the numbers FURB 2842 FURB , 2992 FURB , 2993 .
The diet was inferred from stomach content, analyzed in a stereomicroscopic. The content was identified up to level of order, and the numeric and relative frequencies were calculated. To analyze the volume, only preys found intact were considered, according to ZAMPROGNO & TEIXEIRA (1998) and ZAMPROGNO et al. (2001) . The lenght and width of prey were measured with a caliper, and the volume was estimated using a modified equation spheroid: volume = 4/3π (length/2) x (width/2) 2 (VITT et al., 1996) .
Specimens larger than 60 mm were considered adults (following VAN SLUYS et al., 2004) . Female reproductive status was determined by the presence of vitellogenic follicles and/or of eggs in oviduct, according to VAN SLUYS et al. (2004) .
The microhabitat where the lizards were found was classified into four categories: ground over leaf litter, leaves or tree branches, tree trunks, and tree fissures. The escape and defense behaviors exhibited by the individuals during the capture trials were observed and registered.
RESULTS
The stomach content of 18 individuals of Enyalius iheringii revealed 56 items belonging to 10 arthropod orders, besides plant fragments and scales (Tab. I). The most numerous items were beetles (28.5%) and lepidopterous larvae (25%). The most frequently consumed items were beetles (66.7%), lepidopterous larvae (44.4%) and spiders (38.9%).
The width of intact preys varied from 0.5 to 6.4 mm (mean=5.71 ± 1.77; n=9) and the length from 9.2 to 57.6 mm (mean=31.14 ± 17.79; n=9). No significant relationship was found between prey volume and lizard size (r=0.19; F 1,6 =1.41; p=0.27; n=9).
Male's size ranged from 83 to 98.7 mm (SVL) (mean=90.7 ± 5.9 mm; n=9) and female size varied from 48.1 to 113 mm (SVL) (mean=82.6 ± 32.2 mm; n=9). The average size of adults ranged from 60.9 to 113 mm (SVL) (mean=92 ± 15.5 mm; n=7). Considering only adults, no significant difference was found between males and females SVL (t test: t = -0.228; gf=15; p=0.823).
Three females in reproductive condition were collected, two of which with well developed vitellogenic follicles (n=11 and n=17) and another with eggs in the oviduct (n=12). The smallest reproductive female had SVL 100 mm. Reproductive females were found in December and January.
The two smaller reproductive females (SVL=100 and SVL=105 mm) showed 11 well developed vitellogenic follicles and 12 eggs in the oviduct, respectively, while the larger reproductive female (SVL=113 mm) showed 17 well developed vitellogenic follicles. Although the larger reproductive female had the larger clutch size, there was no evidence of a relationship between the size of the clutch and the size of the female.
Three out of 20 lizards observed were found on forest floor, and the remaining in trunks, twigs, or over leaves of trees and shrubs. The microhabitats used were branches and tree leaves (70%), ground litter (15%), tree trunks (10%) and trunk crevices (5%).
The camouflage seems to be the main defense strategy of Enyalius iheringii, since 16 out of 20 lizards found remained still upon approach for capture. One juvenile discovered over a leaf suddenly jumped to another leaf upon perceiving our approach and another individual flushed into a hole at a tree base, showing that escape behavior can be used by this species, even with low frequency.
Other two lizards observed ran away before capture. One of them was on the forest floor and ran when approached; the other stood on a tree trunk and jumped to the ground, running as well. The two lizards gave a short run, followed by immobility, repeating this behavior as the persecution went on, until they were out of sight. Moreover, the lizards emitted a weak short whistle, noticeable only with the individual close to the head of the observer. Some male lizards showed a brown coloration, which changed to olive-green within a few minutes after capture.
Enyalius iheringii was found both in continuous Atlantic forest and in fragmented areas. It was verified that this species can occupy both forest interior (n=18) and forest edges (n=2). But it was not found any tendency, since the individuals recorded in the forest edge were found fortuitously when we got into the study areas, not being systematically registered.
DISCUSSION
Regarding to the diet, our study differs numerically from the results found for other species of the genus Enyalius, for which the most important items were hymenopterans, isopterans, isopods and orthopterans (VITT et al., 1996; ZAMPROGNO et al., 2001 ; VAN SLUYS et al., 2004; TEIXEIRA et al., 2005) .
As to the most frequent items in the diet, E. iheringii is more similar to E. brasiliensis (VAN SLUYS et al., 2004) , inasmuch as larvae constitute a large portion of diet, but differs in the high frequency of coleopterans, (ZAMPROGNO et al., 2001) . For E. perditus the length ranged from 1.25 to 32.3 mm (SOUSA & CRUZ, 2008) . It was found no significant relationship between the prey volume and the lizard size for E. iheringii, as well as for others species of the genus Enyalius (ZAMPROGNO et al., 2001 ; VAN SLUYS et al., 2004; TEIXEIRA et al., 2005) .
The skin pieces found on stomach were reported for other species of Enyalius (VANZOLINI, 1972; VITT et al., 1996; SOUSA et al., 2000; VAN SLUYS et al., 2004; TEIXEIRA et al., 2005) . Moreover, observing the molt process in E. perditus, SOUSA et al. (2000) verified that once the skin was molted in many pieces, the lizard immediately swallowed it. Although it was not possible to identify the scales found in the stomach content of E. iheringii, probably they are a result of its own molt.
The presence of plant fragments in stomach content of some individuals was recorded for other Enyalius species also (ZAMPROGNO et al., 2001 ; VAN SLUYS et al., 2004) . Considering the low frequency of vegetal material found in these studies, we believe that the ingestion of plants by Enyalius lizards can be considered accidental, swallowing together with the prey item.
Notwithstanding it was not recorded soil preys (e. g., Oligochaeta, Diplopoda) as recorded for others species of the genus Enyalius (VANZOLINI, 1972; ZAMPROGNO et al., 2001 ; VAN SLUYS et al., 2004 ), but we observed three E. iheringii individuals in activity on the ground. Moreover, SAZIMA & HADDAD (1992) recorded one E. iheringii over the ground preying on Orthoptera, what indicates that this species can forage in the soil as well as on the vegetation. The same behavior was observed for E. bilineatus (ZAMPROGNO et al., 2001) .
Enyalius iheringii can be considered a sit-andwait predator: besides a generalist diet, it also has a cryptic coloration, low mobility and a large clutch size, which are typical characteristics of lizards which have this foraging mode (HUEY & PIANKA, 1981; SILVA & ARAÚJO, 2008) . The same behavior was observed for E. bilineatus (ZAMPROGNO et al., 2001 ). According to SOUZA & CRUZ (2008) , females of E. perditus show a foraging mode similar to sit-andwait predators, and males show a foraging mode similar to active foragers. According to BUTLER (2005) and SILVA & ARAÚJO (2008) , there are intermediate categories in relation to these two foraging modes.
In relation to the reproduction, our data about the clutch size looks like the data existing for this species (n=10) (MARQUES & SAZIMA, 2004) and for other species of Enyalius such as E. leechii (n=10 and n=14) (VITT et al., 1996) , E. brasiliensis (n=10 and n=5) ( VAN SLUYS et al., 2004) and (n=8 and n=14) (TEIXEIRA et al., 2005) . For E. bilineatus the clutch size ranged from n=2 to n=6 (TEIXEIRA et al., 2005) . The clutch size found for one female (n=17) in our study differed from other species cited, and it was more similar to E. catenatus data, with a clutch of 18 eggs (GRANTSAU, 1966) . The number of eggs for species of genus Enyalius is rather variable, since was observed that for one laying, there were two eggs for E. catenatus (VANZOLINI, 1972) and another one 18 eggs (GRANTSAU, 1966) .
The size of smaller reproductive female for E. iheringii was similar to these recorded for E. leechii (SVL=100 mm) (VITT et al., 1996) and E. brasiliensis (SVL=92.4 mm) ( VAN SLUYS et al., 2004) and (SVL=89.9 mm) (TEIXEIRA et al., 2005) . The smaller reproductive female founded for E. bilineatus was SVL=66.7 mm (TEIXEIRA et al., 2005) .
As well as in our study with E. iheringii, VAN SLUYS et al. (2004) also found no significant difference between males and females for E. brasiliensis. However, TEIXEIRA et al. (2005) observed that E. brasiliensis females are significantly larger than males, result also obtained for E. bilineatus.
We observed that the average size of females is larger than the average size of males, which was also noticed in other species of the genus Enyalius (JACKSON, 1978; VITT et al., 1996; VAN SLUYS et al., 2004 ). Although we not observed any relation between the clutch size and the size of the female, for E. brasiliensis and E. bilineatus this relation was found (TEIXEIRA et al., 2005) , suggesting that there is a tendency for selection of larger females for species of Enyalius. Based on this, a larger sample may show differences in body size between males and females, with a tendency to larger females in E. iheringii.
The reproductive females recorded in December and January in our study, and by MARQUES & SAZIMA (2004) in February suggests that some reproductive seasonality is present for E. iheringii. Other Enyalius species presents reproductive seasonality, as E. brasiliensis reproducing from November to January ( VAN SLUYS et al., 2004) , and E. leechii with reproductive activity between December and March (VITT et al., 1996) . Moreover, we collected the smaller individuals (two females with 48.1 and 51.1 mm) in January. VAN SLUYS et al. (2004) found the smaller E. brasiliensis individuals in summer (January and March). For E. bilineatus the majority of young and females with eggs in the oviduct was recorded in October-December, but one female with eggs in oviduct found in May and two young in June, suggesting that in this species the reproductive activity can be extended or continuous, or two reproductive events yearly (TEIXEIRA et al., 2005) . According with VITT (1990) , the majority of sedentary foragers showed reproductive seasonality, while the active foragers reproduced continuously.
In relation to the microhabitat use, we found E. iheringii mainly in arboreal habitats. According to SAZIMA & HADDAD (1992) , E. iheringii is active during the day and found on vegetation as well as in the ground, and sleeps roosted in branches at night. In our study one individual was found in a crevice on a trunk, behavior that was recorded for Enyalius brasiliensis (VAN SLUYS et al., 2004) . Moreover, TORTATO & CAMPBELL-THOMPSON (2006) recorded use of nest-boxes as shelter by one individual of E. iheringii. According to gathered data, we believe that E. iheringii can use shelters (as crevices and holes) during activity period when these refuges are available.
In relation to the defensive behavior, we observed camouflage, jumping and running, common behaviors in sedentary lizards (HUEY & PIANKA, 1981) . When handled, the lizards opened their mouth wide and eventually bite off, as observed by MARQUES & SAZIMA (2004) .
In some males we observed a change in coloration within few minutes after capture. Change in coloration was observed also by GRANTSAU (1966) in males of E. catenatus, in this case associated to change of activity and resting periods. For E. perditus a change in color in males was observed during coitus (LIMA & SOUSA, 2006) .
New studies are necessary to increase the knowledge of the biology of this species, as well as other species of the genus Enyalius. We would like to emphasize the importance of conservation of Atlantic forest areas, both continuous and fragmented, which protects many endemic species, such as Enyalius iheringii.
